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(B) MAP3K4/JNK increases HAT activity of p300 measured as incorporation of [ 3 H]-acetyl-CoA in counts per minute (CPM) in 293 cells co-expressing p300 with the constitutively active kinase domain of MAP3K4 or kinase-inactive. Significance of change in HAT activity was evaluated by an unpaired Student's T-test. **p-value < 0.01; *p-value < 0.05. Data represents the mean ± SEM of three independent experiments performed in triplicate. (C) MAP3K4 and JNK promote phosphorylation of p300 as measured by kinase assay.  32 P-ATP labeled proteins were visualized by autoradiography and quantified by phosphorimaging. Protein expression levels were monitored by Western blotting with the indicated antibodies. Data are representative of two independent experiments. (D) CBP and p300 HAT activity is required to selectively acetylate histones H2A and H2B as HAT deficient CBP and p300 mutants are unable to acetylate H2A and H2B. Western blots were performed using acid-extracted histone cell lysates from 293 cells expressing wild-type (WT) or HAT-inactive CBP (ED) and p300 ( 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES
293T Culture Conditions and Transfections
293T cells were cultured in Dulbecco's modified Eagle's high glucose medium with 10% FBS and 1% PS. Transfection of HEK293 cells was performed in 10 cm dishes for 24 hours with LipofectaminePlus (Invitrogen) according to manufacturer's specifications.
The Snail expression plasmid was a kind gift from Dr. Paul Wade. Snail was subcloned between EcoRI and XhoI restriction sites of pcDNA3.1(+). G418 was used to stably select for TS cells overexpressing Snail. Published plasmids are specified below under
Plasmids and sources. Lentivirus Production, Infections of TS Cells and shRNA Knockdown of CBP and p300
To produce replication incompetent lentivirus, 293T cells were cotransfected with either GFP or shRNA constructs in pLKO.1 (Open Biosystems) in combination with pMD2.G and psPAX2 (Addgene) using Lipofectomine Plus reagent (Invitrogen). 24 hours later, cell media was changed. Viral supernatants were harvested at 48 and 72 hours posttransfection by ultracentrifugation. Viral pellets were resuspended in 100 l 30% TS media (RPMI 1640, 20% fetal bovine serum, 1% penicillin and streptomycin, 1% Lglutamine, 1% sodium pyruvate and 100 M -mercaptoethanol) and 70% MEF conditioned TS cell media, supplemented with FGF4 (37.5 ng/ml) and Heparin (1 mg/ml) and stored at -80 C. Infection of TS cells was performed essentially as previously described (Odiatis and Georgiades, 2010) 
Generation and Analysis of Chimeras
GFP expressing TS WT and TS KI4 cells generated as described above for Lentivirus production. These cells were used to generate chimeric embryos. The Animal Models
Core at the University of North Carolina at Chapel Hill performed blastocyst injections using standard procedures. Conceptuses were dissected at E6.5 and E9.5, where date of blastocyst injection was considered E3.5. Samples were fixed for one hour in PBS containing 4% paraformaldehyde and 1% sucrose, washed, and put through a sucrose gradient. After embedding and freezing in OCT, samples were cryosectioned at 18 m sections. All animal and embryo work was performed according to both university and federal guidelines for the use of animals.
Invasion Assays and Isolation of Invasive Trophoblasts (T INV )
Invasion assays were performed essentially as previously described (Abell et al., 2009 fields were imaged and counted.
Immunofluorescence
Immunostaining was performed as previously described (Abell et al., 2009) . Briefly, TS cells cultured on glass coverslips for two days were fixed in 3% paraformaldehyde, 1%
Sucrose, 1% PBS for 10 min. Coverslips were washed with PBS, permeabilized for 5 min with 0.2% Triton and blocked for one hour with 10% goat serum. Coverslips were incubated for one hour at RT with anti-E-cadherin antibody (1:1000), washed for 30 min and then incubated at RT for one hour with Alexa 555 anti-mouse secondary antibody (Invitrogen) and DAPI.
Agilent Gene Expression Arrays
For gene arrays, cDNA was competitively hybridized to a 4 x 24,000 Agilent gene array.
Raw gene expression data was analyzed using Agilent GeneSpringGX software to produce a ranked gene list based upon the log 2 ratio of Agilent probe intensity appearing on at least three gene arrays with a Benjamini-Hochberg p-value < 0.05. Heat maps were prepared by hierarchical clustering in Cluster 3.0 and JavaTreeView.
Published breast cancer cell line data from Neve et al. was clustered according to the methods described above (Neve et al., 2006) .
In Vitro Histone Acetyltransferase (HAT), Immunoprecipitation, and Kinase
Assays
HAT assays were performed using Millipore (cat. # 17-289) HAT assay kit. Briefly, HA-CBP and/or Myc-p300 were immunoprecipitated in PBS with 5 g anti-HA or anti-myc antibodies specified below under Antibodies and sources. Following immunoprecipitation, CBP/p300-bound protein G sepharose beads were incubated for 30 min at 30 C in a reaction mixture containing 100 M acetyl-CoA, 1.4 Ci [ 3 H]-acetylCoA (specific activity 200 mCi/mmol), 10 g purified core histones and HAT buffer provided by the manufacturer (Millipore). The reaction mixture was spotted onto P18 filter paper, washed with sodium phosphate buffer (pH 9) and quantitated with a
Beckman liquid scintillation counter. Total HAT activity was measured from nuclear lysates according to the same method. Kinase assays were performed as previously described (Abell et al., 2007) . Briefly, HA-CBP or Myc-p300 immunoprecipitates were incubated for 20 min at 30 C with HA-MAP3K4 and HA-JNK or FLAG-p38 in kinase buffer containing 0.5 mM ATP and 10 Ci -32 P[ATP]. Proteins were separated by SDS-PAGE and quantitated by autoradiography using a Phosphorimager.
Cdx2 PCR Conditions for ChIP-seq Validation
PCR for TS cell marker Cdx2 was carried out at 61 o C for 35 cycles to generate a 284 bp product. The following primers were used for semi-quantitative RT-PCR: sense 5'-CATCCCCGCCTCTACAGCTTA-3' and 5'-ATACATGCTCACGTCCTTGTCC-3'.
Real-Time PCR for ChIP
ChIP assays were quantified by real-time PCR using Absolute Blue SYBR green PCR mix (Thermoscientific) and the Applied Biosystems Fast 7500 Real-Time PCR System. cluster genes into canonical KEGG signaling pathways from both the ChIP-seq and Agilent array datasets of statistically significant genes with a p-value < 0.05 and a log 2 ratio < -1.
Microarray Analyses of Human Breast Tumors and Cell Lines.
Two publicly available gene expression microarray datasets (UNC337 [GSE18229] for tumors and Neve et al. for cell lines) were analyzed as previously described (Prat et al., 2010) . Finally, overlap between two signatures was estimated using the exact hypergeometric probability implemented in R package (http://cran.r-project.org). In each overlap analysis, only genes present in both platforms were considered. 
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